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Abstract of KR20040100696 

PURPOSE: Amlodipine gentisate and a method for the preparation thereof are provided, which is 
stable by using nontoxic substance such as gentisic acid, and which amlodipine gentisate is constantly 
released regardless of pH and stomach movement, so that it can be useful for treatment of heart 
disease or hypertension of a patient having stomach disorder. CONSTITUTION: The amlodipine 
gentisate represented by formula (1) is provided. The method for preparing the amlodipine gentisate of 
formula (1) comprises amlodipine base of formula (2) with gentisic acid of formula (3) in organic 
solvent. A pharmaceutical composition for treating heart disease or hypertension contains the 
amlodipine gentisate of formula (1) as an effective component 
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na. 



^ o " • - ^ • •• " o - - 

H 



X 

OOCH 



cms. 
s. 1 

gfSClfi, SlE|Aj#, Mclfi ^eiahioIm, ss-, Ji^gT 



Eieg gJ-goi oj-^.c|eI ^!E|/d|o|m <y°| x- •id d|o|Ejo|c;K 
£ 2fe S Bi-BSI ^SCIEJ SiEjA-ilolM <go\ oh^7|5S M% h d|o|No|cF. 

£3gg ^!E|A||0|M ^ o| s^fii^j ^ c||0|EH0|c:K 

£ 4fe e BJ-SSI £!E|At|0|M £ 3*11 3! erscit' WI4J£)|0|e <y S*||£| pH 2.0, 75 rpm<H|>HSI §§ =^ 

aoich 

£ 5fe e BJ-afil ^.ElEJ S!EiAf|0|M <a gJ gr^cm Hl^aiOlM <y pH 6.8, 75 rpm(H|AHo] §f =3, 

S0|cK 

£ e iJ-@o| h-scie sie|ai!oim <y s*ai su grstra tHi^aioim <y s^isj p h 6.8 (#bi4:=wioim8o 1% li- 
ft), 75 rpm<HMH°| §§ =S5|0|cK 

£7Sg ^So| oj-^clEJ S!E|A||0|M <^ ESa^l S! MClC! m|^a|0|M «H S*«2l pH 6.8, 75 rpmCH|AHo| g 

E8gg gJ"go| S|E|A||0|e 93 ^x-ll SI bHI4^|0|M. 03 pH 4.0, 50 rpm<H|/HSl Sfi =S 

Holch. 

e 9^ t* a-scifi sieiaiioim <y gy bHi^aioiM <y pH 4.0 (#ei^=mio|m8o 1% a-*), 

50 rpm0H[AHS.| Sfi = S.I|0|C|-. 

£ ioe s aso| oj-SE|e! &iE|AH|o|m a 3! g, h sc|£!«l^aio|E om § x ^|o| pH 6.8 (#e|^sbH|o|E 80 1% *^), 

50 rpm£H|AHo| g# =SSo|ch. 

E 11 £ ** WSSI McllE! ^!e|AH|0|M g %j WI4!aiO|m <y pH 4.0, 50 rpmOflAH°| § 

5E. 12fe M gfgSl S!e|AH|0|M £ oj§J^*Jx|| gy gJ-SC|E! m|^a|0|M ^ S*||o| p h 6.8, 50 rpm0]\M2\ § 
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£ 13e gf3.D|E! lH|&g|fO|M 3*I|S| pH 6.8 (#a|^s.W|O|M80 1% S#)0|>H£J SJ^^oil UJC- $5 =Sfi* 

ulJaffl- 5!o|ch 

£E 14fe e Bl-Sfil MCIE! ^EIAHIOIM on g^joj pH 6.8 (ff S&aUflOlm 80 1% %^)0W2-\ SlS^Ofl M Sf 
£ 15fc e S|e|AH|0|e g aS&^S| pH 6.8CH|AHo| s|£j4=<H| tQE U|JE*h 5jo|^ 



£«gtx fl-fl- 52£, Mch ^AHlSpHIb SS#0I flO-|U g*|0|9«£| 7f |^ 0 | 7|CHJE|fc Sh7l 12.1 AJfl 

e ascici ^eiaiioim «s<hi a-th ^010=1, m ^71 si-«r^i 221 grscie swsat °h7i m^M 32.1 mmm^m # 

7|goH^o|AH BJ-SAI5H th7| SW^I 1 oj igw g-scic! QeW|o|m <y§- x^tfe gfa S= ! «l-7| ia| 



OOCH 



IM-b 




NH2 



HO^ 



OH 
COOH 

#71 2S SA|£|fe fl-SC|C!(3- 0|U. 5- EHIH- 2- (2- 0|-D|ictH|s A|CH|BJ)- 4- (2- 33.SHIU)- 1 ,4- C|SK>|J=£ 

- e- tHiH- 3,5- niEigci?i-s^^a[o|E)e ukhw S"7iy sfs^fe m #&*is/h ^ae-Tii as ai ^ 
tier *is<hi ^«*h ssoick 

ojyxHo^. j7«oh gojg §^^o S #x|«F7| ^|sH O^iim *|s.# SA|(H| fis^. *HH «&A| jlS 
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=L&m mtjfl- £rxfe ^s. gy oi^si j^°J§o^. ^e|oh qjcH, g§ 7feo| af*nn, sy-sfe 
9¥?r BtJi, SEEK xH^go|Lh BSr&Xr afe &x|M we Sx r g fl& g§7fecn| #oH7 r °Jfer jL 

ser s-^i-chwi jmgs- erg# *<h * spoilt sfgo| s&eicni hi§h sx-i-si "Schxithi ^io-s °$mm 

W-oi&c-\ElE. zLQi W-Er g*yo|«sofl p|th ?nei zhsi B*r nflgofl efgsl ^g^NI ^gsj-7|7|- nH^ o-tycj-. 

ojyxHo^. o^o g ? J=o=j^S*M OH, 2fgSj flSa- S4*7 r S7ht, h 0^ OjB|- lf?H 2> h J^ 9J «*l|0|SSO| If 

S7F«HH, 4*1 LH *4* jJFS s flS&oj/HSI efe ggsol H 4= ?M. ^, fl»fir<HI o|#o| 

o=| g§ 7feo| ^shEl^U flS" Ul pH7\ ^we, cH¥& efSS& SS^o| Bo^|7| ccH^oHi ®4^ *Wx|ai a 
CHI eTs^l tf« §y «*l|o|g*o| g^tf * Eh oH-leh &xh 7H£> ZJ-fil W£ SW^r. 

user thxh g ai¥e* *^i§i-^ £r*rse ii*ii 71^01 xh^eio-i °N g o| ^ 7 f. mieofl .hs 
jtis^te (HLEia- saoflAHs tts& u^uich s^s su ^*«ois*o| e* r g sofe 501 

nBHs^ ii°J *isx||tr flS&fil 7feo|u[ pH&Sofl Wfliol SJStf UEKHE^ s r B ft^ftoj 

ag« s°j 4 s =l°$ m-e ?m ®mo\%m mm i^aisi 4= sjo-i xwi Wk\ %mmo\ ^ 
nm @ck 

f^xsi jEtlfih xis^s tisl a|-S£|jl allele 7^s »G»- ohUeh si-Msi ehS^oi B<Hxfe e-s 

o| 5H7| nflgoll efxil^sHog. *|g7 r teEr ^ S3°J SeHS. xi|^£jo-| ^-o^eJji °!ch 

§7HSM Xl|891672.0fc of^^^o^ *)g 7 hfe& M§Sf4i^9, Sti"^, 

oj^o^ cc^ 1 M-oj^j-o| ! o|-AH|E|jO|M, S-BllOlM, ^0|-5||O|M ! ^E||0|M, E|-b EB||Q|E A|M5||0|m §J g^3.LH|0|M o| 
0| A1|A|E|0H OJOLK 0|S « SOflAH 7hS" H^5|» ^|*T^ SEH^ ^|A|i|Jl ojb ^B||0|E o^oflAH i*h S§H£fe 

aH^ *oi_|. *ofl ^S^|l||cH|aH ^sH£|fe &x|So| ajch, 

cKfJ-BJ^- X|1995- 0007228^0fc <ySC|£loj Hj|£!^j&L-||0|m <^ (0|Sf 'H|4JE^|0|M ^'0|B|- «F«fi-) 

o| AilAl^o-l ojoin, S^IS MclEai n$m o, oi] tim ch ^o| a|u|ji ? A 'oi TillS m&m 5>fe efxfl«|- 

^4 t|«o| x]| 5 cH| sjfl-fi ^E^x^ 

ziEHLh tscrn mi^aioiM <ae ^i^( P h 1.2)^ &s sacniAHb sshs §y ss#oi ixia-, pH7^ ^2^4= 
(ph 6.8» s§hje a! ^mmo\ moix\^ g®roi 4 5='£5 ss), *«ai« ai si^4-7f sj-oi-xiei s 

SSOl ^-0hX|HS(£ 11 a! £ 13 flS SAll^S ghg JL^g^ &A|-, ^^§/^^S E^h EEfe 

7|feo| xh^s Ji^eh &xh so| ^gs^ §ti a) 4S*l|o|s#o| ^oFx|fe gxiisoi &!cK 
sEth gj-scit! wi^aioiM o|e aii^ai §y fecHi cue ^^i^jii- e^joii °m M.my\ mgo\ mnm^ ty^^^^ 

« Afgsh7| 0HSCH|{DR^^^7^SZia, U.S. National Toxicology Program, http://ntp-server.niehs.nih.gov/) 

tr^ss s *f£W a 1 »g ^^ecHiAH aa« mxm ^7|jeioh act. 

0|EH*h S^SrJLA^ Oi£rOj^ **^7H Afl2002- 0076561 S.0i\±= efl?«id#Mt! A r *& 0(|7|- 

AljA|£jO-i ?JolK f§ 7|^0| g^<H|£ MSJCrb 4JS^£J §7Hb A^A|SU ?jx|fe =S|- 

ttrE^Ai flS" 7fe0| Xitm 2f?f XHfch«/¥^« 5Efe flSB!- SAi|#S &A r CH| ? / !0^A^ 

=^Soi|A-| oh^j^ol arasfe n^SI- *IM7|- a^ol a^slji ajch 

oichi e ^sxi-se ^71 ex-iisM mwt7\ fl^i-o^ s^sseh s^K uun.^1 ^^oi ye 2,5- c.|t r oiJ=^Ai 

tf!2£d"(0|St- 'S!E|AiAP 0 |Er OfSSI-)* 0|So|-0^ aj^^ g|-SC|C!S| 2,5- C|5h0|^^A|HH|^0i|O|M <g(0\t[ 

E|AH|0|e ?|'0|Er 9tS&)$ ^SS gO^j ^Pjx r §y »9 ^^^cH|Ai &^^0| ^MEjDi, *#A|ScH|Ai p 
H^gCHI ^S!0| 7H°| §if§ L^LHfe SreJ^ri, S!E|AI|0|e oj- ffi^gog e^sl- 

fer ^X||=^ Xl| ^ ^7^|S SAflOfl ^£hA|7|x| °^ZL, ^S&MAll §2£ X^StfO^ ^|S"fiJ- pH aS«1<H|AH 



a^Ol Ol^JlAh tfe 7|#^| UW| 
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ffs ^^ecHiAH &a^oi *TMJ£ife as^si erscffisi siewioim a, zl°i *i£9a as ^si *ii 



9 7 | 9g*r7| ^*hOi £ $|9Sfi| §S7|feO|L|- pH^gCHi ^&9iO| 7-|°| gfif l-pErtf 

zm&oi srMJrib ^sciieioj ^jfl. a ^ 7 pjo| xis^as sie&cK 

o^eh, & *i9 &s 71^01 M*m sai Ji^g^ a-xm m^s/^b ees= &*mm 9£ ma 

a §^oW| ftjSff #A9S ¥o^93S m S9£Jj* SSff ^Bli^S L|-Ej-y 4, oi fe on^ciej ^ E | Ai | 0 | M <yg 

o|«J e 9AII*I ^dg&cK 

^go| cchEh 9mc|e! ^E|Aijo|M 4= 

■EjAH ^7|gDHo^| MclSoJl- ^El^j^S zjzf gsHA|S #- 9Sc|E! g°»0\\ &B\Mi* S7 r s r o=] ffti A1| 

zE«m ^71 ftii n&zyoi °je unm 0=121-, a)i*m a! tjsai^ as-y ^¥7ras Etc*. 

oieti gnus. Ahgthb 3¥<>fe asii-g ig^°s *s*r7i ui &se:ie!si s^fe <Hie»°i 5 

lhxi 20 §9% Ai-ssfe 3301 dif5|sm, <Hiir#°i 10 uixi 15 §9% A r *s r fe 501 H r 9*wci-. s!E|Aj^e 

u^5)5|-7H|fe. a-ac|e!o| cm 0.1 lHa| 5.0 99, cH«r Uh95|«h7flfe 1.0 uHxi 1.2 99 AhSS 4 aicK 

& 9S2J a AII2ECHI AI-S& 5!E|ijA^ napd^^mVl S9( Gent/ana Scabarae Radix )9\ g ^ 

LfO|[H(^!!Of«r?j?S|, ScH^ar^. S k AK 1995), 9E|4|^g DR^^7^SZI?3{U.S. National Toxicology Pr 
ogram)I!|- gfj(http://ntp- server.niehs.nih.gov/, P. H. Stahl, C. G. Wermuth (Eds.), Handbook of Pharmaceutic 
al Salts, WILEY- VCH, 2002) tHI Slfi U|M f r 7| §^SeJ 5S = cH|AHo| 3? §U *I9¥0^ ^4= 

xiAf9e yi^y-y^^i y]§« 3hhoi# ej-^-aoi LtEHctom, ^y^o^ ^^ 0 ^ai ^-ys^roi ch^ 9 

nn UE^ycht as 9ehs r e 7|^<hi A r s^i asi^s^-tHi uish uijil^ ^^oi i x J°j§ 9 4 aw. 





CAS No. 98-11-3 


CAS No. 490- 79- 9 


LD 50 (mg/kg) 


890 




^^"^¥lD 50 (mg/kg) 




3.000 1 


2=f LD 50 (mg/kg) 




•1,500 


□r-^^i LD 50 (mg/kg) 




h 374 


o^2£# 3=F LD 30 (mg/kg) ! 


|75 





^ehh^. s 9ss uin^i mgo\ 3EHAf§ s^^^^. oistF°^AM aiiseg gcHi sra^r ai ^-^e 

oi|AH o^-yol sraiEjfe 9scHE!s| Ajfl aS-S W7^S| AHlZElh 4 ? A ! cK 

5 9SCHI a|sH s|-*M 1 aj 9SdK! S!e|a|o|m <^e X - d ^ISS^IS S«rO^ SS^eH* ^¥ 

6 9sciB £tiE|Aiio|m o^o| Qf X ^*h^oj xmm ®nm ^®a\?\*\ c r 9si-«F«H ^^^mm *n 
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Mrt\£. Wl^aioim <a S^lsi 4S*l|o|«»e 64 ~ 90 %s 7H*SI Zh H*W S 5^ &b*;M ggxiEh, e 

Sff Sfii UehjoH «*l|o|«*o| 7HtHI ZJ- W« ^ais 4= ?M. 

DJEfAH, » Bfgsi il-sclE! ^ew|o|m -a a! ns| efxiwsfej x«|fe ^s- S€ 7feo| x-|sh£! user &xh flSffl- 

cis UMvm e ^xis^fxilk e- a aoi oi« a^owi fi-§£fc c^qcj-. 

<4|A|0| 1> g|\&C.|E! ^BlAHIOlM. %jfi| XflZE 

flSDlS <&7\ 8.18 g (0.02 S)0| §tHS 50 mlS| <H|ehg g°Ho|| 3.39 g (0.022 B)0| SSHS 10 mlfil <H| 

Eh§ aHah^! 7H^K o| U^oilM 4- MI} 52} jsl&H ^- ums\ JLM\S O^J!fA|^|Jl, 25 mlS| 

Oim^Zt 10 ml 9] x[7[g fl|@M Ml^th £ig o\o$\ 50£.of|Ai 7H^A|^ ?i3°| 9.9 g (87.9 %)§ 

m.p.: 162 ~ 166E. 

1H NMR (400MHz, DMSO- c/ e ) (ppm): 8.48(b, 1H), 8.42(s, 1H), 8.03(br, 3H), 7.32- 7.08(m, 5H), 6.58(d, 1H 
), 6.43(d, 1H), 5.28(s, 1H), 4.71~4.54(d.d., 2H), 3.95(q, 2H), 3.65(m, 2H), 3.49(s, 3H), 3.08(m, 2H), 2.29(s, 3 
H), 1.09(t, 3H). 

I.R (KBr): 3374, 3148, 2990, 2947, 2901, 1669, 1668, 1644, 1482, 1246, 1209, 1111, 1041, 837, 781, 757 cm 
- 1 



<-yA|CH| 2> fl-SClfi! 2|E|A||0|M <y SxflSl Xl|^ 

*PI s. 1 oil L-l-EhtH urn a-o|, *||s«nach ^*H*jo^ OK^CIE! 3E|AH|0|E 

«• so mms. * *Q7$, mmx\ a! »*wi» m^mw. 



[3L 1] 



T 1 3 3 * 


» If (mg/S) 






6.885 






63 




□lass m«s^ 


124.115 


Avicel PH101 


a-S-^^l-lS.-^ 4;C|g 


4 


Primellose 




2 




99 


200 mg/S 





<-^aichi 3> flscm s!e|ahioim <y <aaa^xflo| 

§f7i a. 2chi UEi-yi am a-oi, zi^oi ^gg&ai- tnfo^ enasmais x^si-^ck ^^ii^o^ ^bi^s^oims 

0, =SBia?|-ML||0|E. °J #e|ol|^SJ3E|a400- =sasS3elS(100:4)*S|- , ai|S 100£ 4^ ^ o|| AH fl 

^c\m s!e|ahioim <& m #^ahh407* y[t[oi gtitt * tmmm nmsin, ^ ^s^-a^ x-iis 



[5 21 



? ^ ^ ^ 


lW (mg/S) 


\a\JL 




6.835 


^^.am°^M 5 mg/S 


r i 
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HE|r£:=bH|0|M. 80 


5 


|Avicel PH101 




3 


PrimeMose | 


#B|<HSie!400/MSe!gEl5 


6 


PEG400 : PG= 100 : 4 




3 




ea*m*i sir 


23.885 mg/U"^ 





<u^o$ i> §©H£ Am 

ojyxno^ o^ g o| g=ps. oj^ioll ^o4H ^Sh7|LHol|AH 1 mg/m! o|#o| gaH£» ^aIW ef§o| g^oll # 
BWCK £ESr g*HA| fl<2Ho| pH (pH 7.4)01| SS^fe pHS 5>fe S^S *H3*rfe <£0\ L-H OHI A-j tM| *Sr 7^«fr 
Eh 0|£H| cr|B|- ^A|011 1CH|AH Xflsg & BtSSl °^E|fi £JIE|A-||0|JI <as| S«H£Sr SS r A| pHg ^gsto=| 7|ffS| gj- 
SElEJ bH|^Ef|o|s H|ji«nacF. 

A fl HHh Be nm°t2(xii 77hs)oii ^woij m-Bh sshh* *s*nach 

Zt2|o| sl-fl-SS S#^01| iSl- SSHA|£j &S°i|g H.S.D r SZlEr3I|S. ^Mt[Oi 



[S3] 





&t,\ + (mg/ml) 


i5 r A| pH 


g^Eit! £i!E|Aj|0|m 


2.02 


5.89 


a-scjiE! tHiyeiio.M 


2.14 


5.44 



SSH£ Si ^5rA| pHS ^Stf S2r, £!]E|A-||0| M£f flKHE! bH|4JE||0|E a = on 2 mg / m | o|tfo| gsH^S 

L^L^Ef. Ofe ME|E! ^e|A1[0|e( 563.01)21- &3.c:|*E! flHM5HO|E(fiX|-3: 559.06)S| Jl£^ 

«t ml, ¥ ^SJ SsHife 7-|°| SS«fchJi &Eh^|cK £*r, iS[A| pHfe ¥ ^oflAH flAM&ch 

<-W«CH| 2> &Sti|fi 3E|A||0|E oj g^^-o^ SA[ 

g|-SC|E! lHI4|BI|0|m ^E|Al|0|M 1% ?|-^A|[Hia^^5.^ o i|0l| fH^^o^ 6^13 °| *f=^ ICR 

^011 10 mg/kg ~ 50 mg/kg« fcJ#¥<*l3S£! ^o^[o^ dg^gS ^A^ftCh Dr-^rr ¥ 

ZL 32r #7H|£|os. WS|S[Afe Stoi^ (p=o.24, Fisher's exact test) gfSE|=! S!e|>H|0|M <SS| y^*|A r §'(44.95 
mg/kg)0| #ME|ti Wi4!2i|0|J= go| t^*WW(31 .45 mg/kg) Me[ L|EfL[ £r£j^0| S§0|#°£ 7H^E! 5 

<4j^oii s> mm Am ^7[ 1 

#7| 4JA|0^| 2S| %£.cm SEWIOlfi 91 SA1|£[ 7|^o| ^SClfi mi4!Bl|0|M ^ Z| pH ^7d S[0l[AH2j §f 

H|HLf[7| flf[0H SF7|£[ ^01 A\% ^7hS ^fgt[?^[ 

2tZ|°| AljAll 6S^« 7[A|H, Sft9Jj 50 0 ml0l|AH D[go| 5?Jo^ gf A|^ * ^H^O^ 10, 20, 30, 60^^ A|S.» 
*H^I*r?M. *H4IS A\S.M fi^SBl^O^ A|S.S * Jl^SSDrS.=ieH= (HPLC)S A^S^O^ 

§S°J1 : pH 2.0, pH 6.8, pH 6.8 + *B|4: s.t)1|0|M80 (1%) 
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£E : 37 E 
: 75 rpm 
- HPLC £2 - 

: Inertsi! ODS- 2 (4.6 * 150 mm) 
0|§# : (HieS : 0.03 M fcltf 0|4»4i&*«l = 6:4 
S#7| : XfSWSSiTETfl (237 nm) 
: 1.5 MWmin 

2| pHS?d<H|Ai ^ A||AWj 0|tf SM/AlZh CH|0|EiS =PM, O|0H| Vm £M ^iiL^S £4,E5^£ 

60H| L|-E|-LH^nK 

E 4, E 5 SJ £ 60H|A-| M-c- Uhfih ^Ol, gTsLtit! pH 2.03* tfg ETHollAHfe- gfi»0| i*|Eh pH7|- 6.8S 

s^^ g^moi sohsck eeh, 4s*ii lh°i nmm&mm a-gs o-?3st7i ^ishah p h s.s^oii 

^!S» h ^l£i #a|^=im|o|E 80S 1% 7WB ¥ *«l £f g##o| tfs&ch o| SHWH gr 4* a!5eo|, a-sciB 

e as l-H-ss-i pH7i- #6t r e sssoi so-m-m ^ioissoi ^o^u, Tiiea-^^N sim phqum mmmoi 

<^^0|| 4> gf A|^ ^ 2 

#7| 4|A|04| 3S| ofsiclC! £j]E|AH|0|Ji. <g £SJ^Mx-ll£r 7|5S| U||4IE|0|b «a Sxlial pH E7J ©WW 

oj u\ntt7\ mt[oi sh7i£F a-oi Am ®7H ^wzm 

^2|2J XHfXHI 67H^IS 7hA|H, -SS-aij 500 ml<H|Aj C^o| ^£jo =i gf AI^S 4^3+0=1 #7| U"Uo§ 3Hf a - 

§#<2!} : pH 6.8 
*#5t| g£ : 37 E 
: 7 5 rpm 

¥ *WI<H| cH& a-scififil SMMizh d|o|EH# ^ShJi, o|<H| CHE!" Si iSH E 7CHI UEm&ch 

E 70|AH Mfe H r # 51-01, iS pH (pH 6.8) STj *KH|>H ST^It! ^E|Ai|0|e <g ejSKUSWfe Mcle! bHl^Bi|o|m 

■a sxii Mch sfisoi ^.^w. 01 a^iAH a- 4= aj^oi, gm^is siewioie a ^mnmw^ ph°i ssrs 
7-101 ^ai §##s i-hEhy 4= am. ^emh, as- ujo| pH sso-ii ^ehajoi use- stii l}eh_hch 

*M pH7h *1ti-S/¥tfS Efe flSfih SWISfS BTS Jitta #4 §oM ^*flo|S*g 4= am. » 
A|- ?H2J Tifij E*h* 4, ?JeK 

<4J^<hi s> mm Am ^ 3 

#7| 4JA|0=|| 2S| S!E[A1|0|M <g §*]|2|- 7|^S| ^=LD|£! mi^Bl|0|S ^ S^jSl SlS^(50 rpm) 

thOilAHo) y|Str7| ^|^0=| ^7|2h lt0\ S# A|*h «7h« ^frSW 

^^o| 6S^S 7|-A|J1, S#-2lj 500 ml(H|AH Dhgo| ^THo a A |^S ^SS^ #7| ^^0^| 3^ S*Jff ^ 

: pH 4.0, pH 4.0 + #BUfca UflOlMBO (1%), pH 6.8 + «S|4:S fcH|0| M.80 (1%) 
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£E : 37 E 
SJiW : 50 rpm 

* nmm me- £, h sciE!si sh/aili- gioiehs ?§h:n, oi<hi cue §§ =sst e8,e9,£io,£13S!£i 

4<H| M-ekHM. 

E 8, E 9, E 10, E 13 SU E 14CHIAH Mfe- ttfSf &0|, £|£!4 (50 rpm) ^2 «hO|Ai g|-s»C|E! ^E|AH|0|M <y 
mj^BllolE <y Mc r §ffo| ^^sf-^Jl, rpm?l°| gfl * r o|7|- state*. o| mtyo\\M & 4= 
a!*o|, tscffl S!e|ai|o|e -a S^lb 2IS^°J °<S% ¥ m 7-\q\ *t x \ Skm fcJSS §ti§ M-e^ 4* jy*. cnErAH, 

& S§ 7feO| AHShS H^oh gy o|^ &h g>£ H^oh &x( . g oil AH AK*]|o|ggS ^ o|Jl, Shx|- 

<^moi\ 6>§f A|ti§7 r 4 

#7| 4|A)(H| 3°| S!E|Ai|0|E o| Slf^fit 7|£°J lH|{klB|0|£ ^ gXflo| y-o (5Q rpm 

) J£?j SWIAHSI SftSg y|jl^7| fl*KH t[7\9.[ a-0| S« A|« ®7f# 

<4iS StS> 

Zt^SJ 67H^S 7hX|Jl ) 500 ml<H|Ai \Z[^9] 57jo S gf a|^# 4^°r<H #7| 4JE<H| 3Hf gfcjtr & 

g§<21| : pH 4,0, pH 6,8 

££ : 37 E 
s\^d^ : 50 rpm 

*f *W|oH cue- 8-se:|e!S| SMMI& dlolEHS ?BrJL, o|<HI Olfi Si E 11, £ 12 SU £ 15<H| U-E^Jj 

E 11, E 12 5J £ 15<H|AH Mfe Ul-Sl- SfO|, y-g 1:134 s (50 rpm) M *r(H|AH gt^DlS 2«E|A-||0|M S <asgraxf| 

t ascm wiaaiois «a SAfl Ma sssoi ^4^$^, rpma-si smm now 7hbi uem*i sreta. 01 gjii- 
<hiah gr ^ sJ£oi, g-scit! ^eiaiioim <y ^aa-awfe siei^si g§s 7^1 &x\ oj Se gMfi 

4= 2JcK [Cl-BrAH, flS g§ 7feo| x^B 2.W »x r S! JHSS tix-n^s gJ-e ji^fir &Af go^|AH ^^|o|SSM * 
^ 4» SJJi, 7(|o| ^o| B*r» 

£©, ^fiO^I 5 SI 6£| 7 J2rM S ECU, gr^C|t! ^E|A||0|m <& <^mtimxm pH SJ Sl^^Oil &miO\ 7Ho| ojg& * 
S^S LfEMHS, ^*fl lho^ah ^is-s 3 pH^^OilAH g-g 7|^0i| ^£hg^O| oj^& UE^y ^ oj 0 ^ 

SfSclE! W|^a|o|M -^iif 9J-sc|E! S!e|a(|o|e <yg □l^iisae-** ^A|ff 10¥^B| 4=5 ?(!Eofl B-flxlg© 1 
0 mg/kg = « ohO|3^ ^^o^[ §£mo=| S^^o^U efg^EHS «7h«h«EKn=5). AjS^Aj 7 

ttS Dl^fcjgaBwS 4JAIS + A|S S-^cH| a^lss g^S g?¥<H7|(Natsume, Japan)g o|gsfo| ^| L_HoHl 5J 
a ¥0=|t|-jl 1, 2, 3, 4, 6, 8, 10, 24A|?icH| 0 5 m! g SfggEH* ®7ft)-°^CK Zl ^ (table S h 3E.) S, 1 "^. 

€.m tH|-ya|0!M ^OH*h S^^OilAH^ afS¥<H 5.6A|Zh *(H| i|JLfe£ 40.6 ng/mi(AUC = 470 nghr/ml)0^| 
£a«r?ioLK DpFidS S&^S- 4IAI& S^OlAHfe efS^O^ 8.4A|7J ^CH| £|Jlfe£ei 28.1 ng/ml(AUC = 352 ng 
hr/m1)cH| s.<g*toi al^tjgaB^g 4JA|£h S¥ sfgai 5^7^ x|°jll ^Eh ohUHr *4=Mo| S4fSg(H| u|«H 70% 
S£SMj St(Ws|os WSISf Ai«t7h fihS"£.j?^cK y-ffl gr^.c|=! ^LIe|a||o|m <y§ ^o^*h S^5!!s.of|AHfe 2fg^<H 
5.2AIZJ- Jf-Ofl £|Hfe£ 42.8 ug/ml(AUC = 496 nghr/ml)0| £3*r5^jl, Ql^^S SMS 4|A|*1 5« = 0i|AHfe Qfg 
^0^ 6A|y*0fl ±|jlfe£ej 39.2 ug/ml(AUC = 462 nghr/ml)0-l| £&5 r 0^ D|?4!ga&4§ ^A|& §S0ijAH #4- 
si A|ojo| <y¥SSoi|Ai ShSJEjsyoq 7Hs| ggtMl UEHicK oiyfi 32fb »AH 7|#& SSai^cHIAH 

a3J-fih ^*ISrfe aar^., □l^iJ§0| E^S£|0H flo| g§wj[ oj^o| eu|7h 5& Sg0i|AH &SC|EJ 

mi^aioie. sai s^aoi a^^ioh uei-u-^ s^o £ &B@ct. ttffl escffl ^eiahioim ^oj ^|^o| ^ 
y|7^ *e &ewiahe «e#oi a^^ia-i aoj s#§s<hiah2* *AhfMi waiais 4= sj?j3cu 
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o|EH*h Ms Moh a-sclti S!e|/H|o|s <ae AS- g§ 7feo| Jitter ff-xl- a! AS" S^liS St 

& jitter s-xh xH^g/^Ahg ^oj. g-x^cHi «Jo^A^£ ^owchei-e sss- Jitter *i 





gj-^cit! mi-yaioim 


gj-?c|t! £LlE|AH|0|m 


Cmax (ng/ml) 


40.6 


28.1 a 


42.8 


39.2 


Tmax(hr) 


5.6 


8.4 " 


5.2 




AUC(nghr/ml) 


470 


352 a 


'496 


462 



a: fi^Cle! lHI4lSI|0|e ^0=|A| gtf3fl£0fl U|SH S7^|^ #o|£o| ^(Student t-test, P<0.05), 

b: &SC|fi B!e|a-||o|j= JfL 0 :]A| §#3J = <H| y|sH S^l^ WS[^o| fl-M (Student t-test, P<0.05) 



& ygo| Ali^^aoil SIS gTM*! ^e|AH|o|m °fx||*^ TSISSj oil *m& #¥7|-^o|cH, 
StfS Ah^©ho=| xi|^£|fe srsciE! tHl^JeiioiM <M<H\ tiWoi st&o] y-e ^El^jtfS A|-gsFnsAi 
#o-|| sffcjxl a S-S ^^fflo|AH °m&o\ STMElfe- grsclt'sl aj^ aS g # ¥7( .<yo| 4= &JL, as- pH H 

soil n*e Sifsl *K>|7h siE^ofl ##ajo| 7-j°| Stif Uejlhhs., lHo^ah $\&& £j pH?^ 
«1<H|/H flS f§ 7feoi| ##a«o| 7-|°| Sift U^y| 4= &01 ^*|o|g#o| ?m Zhsl 

Sf^Aia 4= ?M. m-BhAH, AS" 7fe0| *WS Jltt^ &AK flSflf SAil^S Jitter ffxh ££fe *ltfS/¥ 
5 Jitt^ CW goij gfoHAHH ^Sth ¥01^ Stf fcjal- Jittei" UE^y 4= ?M, 



(57) S?S| 
S^fJ- 1. 

^7| 1 o) 5>fe tSCffl 2!E|Ai|0|J= «y. 




2. 

^7 1 

E|AH|0|M <^ 



2°l SfsclE! ^7|£f ^7| S^-N 3°i 2|e|aia|s. ^ 7|gaH8|-<H[AH &&M?4 k]\ itfcHI m-e S|-3.c|E! 5!! 




NH2 
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ai 3 trofl oiouh, s§ 7feoi *ms ji^er »*k mmm ^ xh^s/^^s jl 

«|3S-o| 2JoiAi, x||x|] §eH^ gxil, gaa-aixll. aj-ijxi AW|(Sachet)°| *M goflAH -td^Elfe 

Aj^ SS hom urn® 7t\g.m 5fxii*r^ sag. 



2000 r 




Q L™. _ ~...Jl ,™™J~. -„-JL™__™.-™-l - J™_ ™i _™J 

5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 

2-Thet^-Scale 
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100 




40 1 1 x — 1 J 1 J J 

4O00 3500 3000 2500 2000 1500 1000 500 



M4 

pH2.(l 

100 r - - - 




"nrne^rrin) 
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pH 6.8 




MS 
pH 4.0 (50 rpm) 



90 
BO 
70 
60 
50 
40 
30 
20 
10 



-&suem&!aiioi£ 



■SS.P@ S]EW|0|J= 3 



20 



40 



60 



Time <min) 
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pH 4.0 * Said^tfllOLSBO 1%(50 rpm: 

100 r 




Time (min) 
pi 14.0 (SOrprr^ 



100 r 




Time Grin) 
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SH13 

pH 6.8 + T^r'i^^illlOlILBO 1% 




Time (rnin) 
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pH 6.8 + p^|^^|o|^80 1% 

100 r — 




Time (rnin) 



£015 

pH 6.8 



100 r 

90 
80 




lime (min) 
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